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TITLE 

PEPTIDE-BASED PASSIVE IMMUNIZATION THERAPY FOR TREATMENT OF 
ATHEROSCLEROSIS 

5 

DESCRIPTION 

Technical field t j , . 

The present Invention relates to new recombinant human antibodies raised against 
peptides being derivatives of apoprotein B, In particular antibodies to be used for 
xo immunization therapy for treatment of atherosclerosis, method for their preparation, and 
method for passive immunization using said antibodies. 



in particular the invention includes: 

15 The use of any isolated recombinant antibody raised against an oxidized form of the 

peptides listed in table 1. In particular MDA-modified peptides, preferably together with a 
suitable carrier and adjuvant as an immunotherapy or "anti-atherosclerosis "vaccine for 
prevention and treatment of Ischemic cardiovascular disease. 

20 Background of the invention 

The protective effects of humoral Immunity are known to be mediated by a family of 
structurally related glycoproteins called antibodies. Antibodies initiate their biological 
activity by binding to antigens. Antibody binding to antigens is generally specific for one 
antigen and the binding Is usually of high affinity. Antibodies are produced by B- 

25 lymphocytes. Blood contains many different antibodies, each derived from a clone of B- 
cells and each having a distinct structure and specificity for antigen. Antibod.es are 
present on the surface of B-lymphocytes, in the plasma, in interstitial fluid of the tissues 
and In secretory fluids such as saliva and mucous on mucosal surfaces. 

30 Ail antibodies are similar In their overall structure, accounting for certain similarities in 
physico-chemical features such as charge and solubility. All antibodies have a common 
core structure of two Identical light chains, each about 24 kilodaltons, and two Identical 
heavy chains of about 55-70 kilodaltons each. One light chain is attached to each heavy 
chain, and the two heavy chains are attached to each other. Both the light and heavy 
chains contain a series of repeating homologous units, each of about 110 amino add 
residues in length which fold Independently in a common globular motif, called an 
immunoglobulin (Ig) domain. The region of an antibody formed by the association of the 
two heavy chains is hydrophobic. Antibodies, and especially monoclonal antibod.es, are 



: 35 
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known to cleave at the site where the light chain attaches to the heavy chain when they 
are subjected to adverse physical or chemical conditions- Because antibodies contain 
numerous cysteine residues, they have many cysteine-cysteine disulfide bonds. All Ig 
domains contain two layers of beta-pleated sheets with three or four strands of anth 
5 parallel polypeptide chains. 

Despite their overall similarity, antibody molecules can be divided Into a small number of 
distinct classes and subclasses based on physlcochemlcal characteristics such as size, 
charge and solubility, and on their behavior in binding to antigens. In humans, the 

xo classes of antibody molecules are: IgA, IgD, IgE, IgG and IgM. Members of each class 
are said to be of the same isotype. IgA and IgG isotypes are further subdivided into 
subtypes called IgAl, IgA2 and IgGl, IgG2, IgG3 and IgG4. The heavy chains of all 
antibodies in an isotype share extensive regions of amino acfd sequence identity, but 
differ from antibodies belonging to other isotypes or subtypes. Heavy chains are 

is designated by the letters of the Greek alphabet corresponding to the overall isotype of 
the antibody, e.g., IgA contains •alpha., IgD contains .delta., IgE contains .epsilon., IgG 
contains .gamma., and IgM contains .mu. heavy chains. IgG, IgE and IgD circulate as 
monomers, whereas secreted forms of IgA and IgM are dimers or pentamers, 
respectively, stabilized by the J chain. Some IgA molecules exist as monomers or 

20 trlmers. 

There are between 10 8 and 10 10 structurally different antibody molecules in every 
individual, each with a unique amino acid sequence in their antigen combining sites. 
Sequence diversity in antibodies is predominantly found in three short stretches within 
as the amino terminal domains of the heavy and light chains called variable (V) regions, to 
distinguish them from the more conserved constant (C) regions* 



Atherosclerosis is a chronic disease that causes a thickening of the innermost layer (the 

intlma) of large and medium-sized arteries. It decreases blood flow and may cause 
!: 30 ischemia and tissue destruction in organs supplied by the affected vessel. 
• Atherosclerosis is the major cause of cardiovascular disease including myocardial 

X: infarction, stroke and peripheral artery disease. It is the major cause of death in the 

western world and is predicted to become the leading cause of death in the entire worid 

within two decades. 

♦ '35 

The disease is initiated by accumulation of lipoproteins, primarily low-density lipoprotein 
; f (LDL), in the extracellular matrix of the vessel. These LDL particles aggregate and 
• : undergo oxidative modification. Oxidized LDL is toxic and cause vascular Injury. 
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Atherosclerosis represents in many respects a response to this Injury including 
inflammation and fibrosis. 
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In 1989 Palinski and coworkers Identified circulating autoantibodies against oxidized LDL In 
5 humans. This observation suggested that atherosclerosis may be an autoimmune disease 
caused by Immune reactions against oxidized lipoproteins. At this time several laboratories 
began searching for associations between antibody titers against oxidized LDL and 
cardiovascular disease. However, the picture that emerged from these studies was far from 
clear. Antibodies existed against a large number of different epitopes In oxidized LDL, but the 
10 structure of these epitopes was unknown. The term "oxidized LDL antibodies" thus referred to 
an unknown mixture of different antibodies rather than to one specific antibody. T cell- 
Independent IgM antibodies were more frequent than T-cell dependent igG antibodies. 

Antibodies against oxidized LDL were present in both patients with cardiovascular disease 
is and in healthy controls. Although some early studies reported associations between oxidized 
LDL antibody titers and cardiovascular disease, others were unable to find such associations. 
A major weakness of these studies was that the EUSA tests used to determine antibody 
titers used oxidized LDL particles as Kg and. LDL composition is different in different 
Individuals, the degree of oxidative modification Is difficult both to control and assess and 
20 levels of antibodies against the different epitopes in the oxidized LDL particles can not be 
determined. To some extent, due to the technical problems It has been difficult to evaluate 
the role of antibody responses against oxidized LDL using the techniques available so far, 
but, however, It Is not possible to create well denned and reproducable components of a 
vaccine if one should use intact oxidized LDL particles. 

25 

Another way to investigate the possibility that autoimmune reactions against oxidized LDL In 
the vascular wall play a key role in the development of atherosclerosis Is to Immunize 
animals against its own oxidized LDL. The idea behind this approach is that if autoimmune 
reactions against oxidized LDL are reinforced using classical immunization techniques this 
30 would result In increased vascular inflammation and progressive of atherosclerosis. To test 
■ this hypothesis rabbits were Immunized with homologous oxidized LDL and then induced 
: atherosclerosis by feeding the animals a high-cholesterol diet for 3 months. 

However, in contrast to the original hypothesis immunization with oxidized LDL had a 
35 protective effect reducing atherosclerosis with about 50%. Similar results were also obtained 

: V in a subsequent study In which the high-cholesterol diet was combined with vascular balloon- 
injury to produce a more aggressive plaque development. In parallel with our studies several 
other laboratories reported similar observations. Taken together the available data dearly 
demonstrates that there exist Immune reactions that protect against the development of 

\ .40 atherosclerosis and that these involves autoimmunity against oxidized LDL. 
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These observations also suggest the possibility of develop,™ an Immu^ * 
for treatment of atheroscierosls-based cardiovascular disuse n Z7 " " 
this would be to .mmunize an Individual with his oZ lo^Z \ " d ° 

5 exposure to for example copper. However th,s all t ^ ^ bV 

not fcnown which structure "o^Z ^Z ZZZZZZT* " ** ^ *" ' * 

to The Identification of epitopes in oxidized LDL is important for several aspects: 

Fire, one or several of thesa epitopes are iilcely to he response for activating the ant,- 
atherogemc immune response observed in animals immunized with oxidized LDL Peotl 
containing these epitopes may therefore represent a possibility for ^Z^ofT 

Zoel ^ 6r " 8th ^-,e-,n,an. Further, they can Oe Ted fo 
therapeunc treatment of atherosclerosis developed in man. 

Secondly, peptides containing the identified epitopes can be used to deveiop EUSAs able to 

. tzv^z:z st spedflc structure in ldl - -* *»* w OU ,d be to 

prec.se and reliable than ones presentiy available using oxidized LDL particles as antioen ir 
US p.K„t 5,972.890 ra,a t .a to , uaa of p. ptldM f „ d , agnosPns 

MM*, presented ,„ a„d us patan t H a. . pnndpte , form of ra d ,opnys,ca, d ,a 9 „o.„ A 
™e7Zr^ TT"" Y " * '"^ "» - oloodstroam. ,f ^ pep 0de 

daau. „hara tnara ana racapwr. pr^aa, for .po llp opro»,„ e. ,„ V a.,a l! th* te abov. an 
«h.rosc..™«c p,a<,„a. Tha concentration of r^oacdv,* ,„ «ha w ,„ of vesse , J,'^ „. 
datarm,nad a.g.. by maan, of a 9 amm. camara. The ..ohm,,* ,* o, us . ^physical 
d^nosHc maehod bas* on mar rad.oaCya.y ..baUad papt,d. aa qu .ncaa JZTL ,ha,r 
norma, Issu. racaprora prasan, ,n «h.roac,aro«c p^u. and ar. dwactad usm 9 an I.™ 
rad.oactMty a„„y sls . « „ , dlrect sna|ysls ^ „ 

require that tha patfant be aivan radioactlva compounds. 

-mmunrr"" 5 """""" " " l " S ' ** S *™" « »*> «- — - 
mmumaatlon *,.,„« „ xldlsed LDL raducea tha davdopmant of ath.ro.cW,*. Th,a wou, d 

™««a that ,rnm„no raaalons »„.,„« ldl ,n .an.ra, hay. a pmtactm, 'affecTl 

ra.„,ts 9 ,yan bara,n bava, bowavar, ,urpr,.,„ 9 ,y shown tbat th,a ,a nor lays 2 £T To 
hnmumaadon ua,n g a m,„„ra of paptMaa *„,. «, 154 , 199 , and 240 
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increase of the development of atherosclerosis. Immunisation using other peptide sequences, 
e.g., peptide sequences #1, and 30 to 34 lacks total effect on the development of 
atherosclerosis. The results are surprising because they provide basis for the fact that 
immuno reactions against oxldfsed LDL, can protect against the development, contribute to 
5 the development of atherosclerosis, and be without any effect at all depending on which 
structures in oxidised LDL they are directed to> These findings make it possible to develop 
immunisation methods, which Isolate the activation of protecting immuno reactions. Further, 
they show that immunisation using intact oxidised LDL could have a detrimental effect if the 
particles used contain a high level of structures that give rise to atherogenic immuno 
10 reactions. 



The technique of the present Invention is based on quite different principles and methods. In 
accordance with claim 1 the invention relates to antibodies raised against oxidized fragments 
of apollpoprotein B, which antibodies are used for immunisation against cardiovascular 
as disease. 

As an alternative to active immunisation, using the identified peptides described above, 
passive Immunisation with pre-made antibodies directed to the same peptides is an 
attractive possibility. Such antibodies may be given desired properties concerning e.g. 

20 specificity and crossreactivlty, isotype, affinity and plasma halfllfe. The possibility to 
develop antibodies with predetermined properties became apparent already with the 
advent of the monoclonal antibody technology (Milstein and Kdhler, 1975 Nature, 
256:495-7). This technology used murine hybridoma cells producing large amounts of 
identical, but murine, antibodies. In fart, a large number of preclinical, and also clinical 

25 trials were started using murine monoclonal antibodies for treatment of e.g. cancers. 
However, due to the fact that the antibodies were of non-human origin the immune 
system of the patients recognised them as foreign and developed antibodies to them. As 
a consequence the efficacy and plasma halMlves of the murine antibodies were 
decreased, and often side effects from allergic reactions, caused by the foreign antibody, 
.:3 0 prevented successful treatment. 

: * To solve these problems several approaches to reduce the murine component of the 
i specific and potentially therapeutic antibody were taken. The first approach comprised 

technology to make so called chimearic antibodies where the murine variable domains of 

• ks the antibody were transferred to human constant regions resulting in an antibody that 
was mainly human (Neuberger et al. 1985, Nature 314:268-70). A further refinement of 
this approach was to develop humanised antibodies where the regions of the murine 
antibody that contacted the antigen, the so called Complementarity Determining Regions 
(CDRs) were transferred to a human antibody framework. Such antibodies are almost 
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completely human and seldom cause any harmful antibody responses when 
administered to patients. Several chimearic or humanised antibodies have been 
registered as therapeutic drugs and are now widely used within various Indications 
(Borrebaeck and Carlsson, 2001, Curr. Opin. Pharmacol. 1:404-408). 

5 

Today also completely human antibodies may be produced using recombinant 
technologies. Typically large libraries comprising billions of different antibodies are used. 
In contrast to the previous technologies employing chimearlsation or humanisation of 
e.g. murine antibodies this technology does not rely on immunisation of animals to 

10 generate the specific antibody. In stead the recombinant libraries comprise a huge 

number of pre-made antibody variants why it is likely that the library will have at least 
one antibody specific for any antigen. Thus, using such libraries the problem becomes 
the one to find the specific binder already existing In the library, and not to generate it 
through immunisations. In order to find the good binder in a library in an efficient 

is manner, various systems where phenotype i.e. the antibody or antibody fragment is 
linked to its genotype I.e. the encoding gene have been devised. The most commonly 
used such system is the so called phage display system where antibody fragments are 
expressed, displayed, as fusions with phage coat proteins on the surface of filamentous 
phage particles, while simultaneously carrying the genetic information encoding the 
20 displayed molecule (McCafferty et al., 1990, Nature 348:552-554). Phage displaying 
antibody fragments specific for a particular antigen may be selected through binding to 
the antigen In question. Isolated phage may then be amplified and the gene encoding 
the selected antibody variable domains may optionally be transferred to other antibody 
formats as e.g. full length immunoglobulin and expressed in high amounts using 
25 appropriate vectors and host cells well known in the art. 

The format of displayed antibody specificities on phage particles may differ. The most 
commonly used formats are Fab (Griffiths et al., 1994. EMBO J. 13:3245-3260) and 
single chain (scFv) (Hoogenboom et al., 1992, J Mol Biol. 227:381-388) both comprising 
- ^3 0 the variable antigen binding domains of antibodies. The single chain format is composed 

: of a variable heavy domain (VH) linked to a variable light domain (VL) via a flexible 
*. linker (US 4,946,778). Before use as analytical reagents, or therapeutic agents, the 

" "• displayed antibody specificity is transferred to a soluble format e.g. Fab or scFv and 
analysed as such. In later steps the antibody fragment identified to have desireable 
characteristics may be transferred into yet other formats such as full length antibodies. 

Gently a novel technology for generation of variability in antibody libraries was 
presented (W098/32845, Soderllnd et a|., 2000, Nature BloTechnol. 18:852-856). 
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Antibody fragments derived from this library all have the same framework regions and 
only differ in their CDRs. Since the framework regions are of germflne sequence the 
immunogenfcity of antibodies derived from the library, or similar Nbraies produced using 
the same technology, are expected to be particularly low (Soderiind et al., 2000, Nature 
s BioTechnol. 18:852-856). This property Is expected to be of great value for therapeutic 
antibodies reducing the risk for the patfent to form antibodies to the administered 
antibody thereby reducing risks for allergic reactions, the occurrence of blocking 
antibodies, and allowing a long plasma half-life of the antibody. Several antibodies 
derived from recombinant libraries have now reached Into the clinic and are expected to 
10 provide therapeutic drugs In the near future. 

Thus, when met with the challenge to develop therapeutic antibodies to be used in 
humans the art teaches away from the earlier hybrldoma technology and towards use of 
modern recombinant library technology (Soderlind et al., 2001, Comb. Chem. & High 

is Throughput Screen. 4:409-416). It was realised that the peptides identified 

(PCT/SE02/00679), and being a Integral part of this invention, could be used as antigens 
for generation of fully human antibodies with predetermined properties. In contrast to 
earlier art (US 6,225,070) the antigenic structures i.e. the peptides used In the present 
invention were identified as being particularly relevant as target sequences for 

20 therapeutic antibodies (PCT/SE02/00679). Also, in the present invention the antibodies 
are derived from antibody libraries omitting the need for immunisation of lipoprotein 
deficient mice to raise murine antibodies (US 6,225,070). Moreover, the resulting 
antibodies are Hilly human and are not expected to generate any undesired 
immunological reaction when administered into patients. 

25 

The peptides used, and previously identified (PCT/SE02/00679) are the following: 



Table l 

A. High IgG, MDA-difference 

P 11. FLDTVYG N CSTH FTV KTRKG 

30 P 25. PQCSTHILQWLKRVHANPLL 
P 74. VISIPRLQAEARSEILAHWS 

B. High IgM, no MDA-difference 

P 40 . KLVKEALXeSQLPTVM DFRK 

-33 P 68. LKFVTQABGAKQTEATMTFK 

•: P 94. DGSLRHKFLDSNIKFSHV6K 

P99. KGTYGLSCQRDPNTGRLNGE 

* ■■_ P 100. RLIMGBSNLRPNSSYLQGTNQ 

: . P 102. S LTSTSD LQSGIIKNTAS LK 
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P 103. TASLKYENYELTLKSDTNGK HuVWdfox»n KOHari 

P 105. DMTFSKQNALLRSEYQADYE 
P 177. MKVKIIRTIDQMQNSELQWP 

5 C. High IgG, no HDA difference 

P 143. IALDDAKINFNEKLSQLQTY 
P 210. KTTKQSFDLSVKAQYKKN KH 



10 D. NHS/ AH P, IgG-ak > 2, MDA-difference 





Pi. 


EEEMLENVSLVCPKPATRFK 




P 129. 


GSTSH HLVSRKSISAALEH K 




P 148. 


IENIDFNKSGSSTASWIQNV 




P 162. 


IREVTQRLNGEIQALELPQK 


15 


P 252. 


EVDVLTKYSQPEDSLIPFFE 




E. NH5/AHP, IgM-ak > 2, H OA-difference 




P 301. 


MTFUYITELLKKLQSnVM 




P 30. 


LLDIANYLM EQIQDDCTGDE 


20 


P 31. 


CTGDEDYTYKIKRVIGNMGQ 




P 32. 


GNMGQTMEQL7PELKSSILK 




P 33. 


SSJLKCVQSTKPSLMIQKAA 




P 34. 


IQKAAIQALRKMEPKOKDQE 




P 100. 


RLNGESNLRFNSSYLQGTNQ 


25 


P 107. 


SLNSHGLELNADILGTDKIN 




P 149. 


WIQNVDTKYQIRIQIQEKLQ 




P 169. 


TYISDWWTLAAKNLTDFAEQ 




P 236. 


EATLQRIYSLWEHSTKNHLQ 


30 


P. NHS/AHP, IgG-ak < o.5,no MDA-difference 




P 10. 


ALLVPPETEEAKQVLFLDTV 


* 


P45. 


IEIGLEGKGFEPTLEALFGK 


• 


P ill. 


SGASMKLTTNGRFREHNAKF 




P 154. 


NLIGDFHVAEKINAFRAKVH 


;-35 


P 199. 


GH SVLTAKG MALFGEGKAEF 




P 222. 


FKSSVITLNTNAELFNQSDI 




P 240. 


FPDLGQEVALNANTKNQK1R 




or an active site of one or more of these peptides. 



In Table 1 above, the following is due: 
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(A) Fragments that produce hioh i aua ic r r- 

CB) Presents that Uce hig £ ^ST t 

MDA-modlfled peptides ( n , 9) , antibodies, but no difference between native an 

(C) Foments that produce high ieveis of igG antibodies but no d«* 

5 MDA-modlfied peptides (n=2), nuoooies, but no difference between native an< 

(D) Fragments that produce high levels of IgG antibodies to mo a m 

twice as much antibodies in the NHP-onoi J! ° b ° d,eS t0 MDA -™™ed peptides and at leas 
» Fragments that P rodu« ZnZZ rZ * AHP - P ° 0 ' ^ 5) ' 
twice as much antibodies " * e N h"po IT ^ * Hn *~- and at least 

« CP) Fragments that prodj ^^^1^1" ^ ^ 

MDA-modified peptides but at least twi~ . an ; ,Dod,es ' but no drfference between Intact and 
the NHP-poo, („-7). m am,b0d,eS in the AHP *P° 0 ' 

as compared to 

Summary of the Invention 

is The present invention relates to the use of at- j™ 

identified above antigen, in particular a fragamnt as 



then rebuilt Into full lencth h™ ^gments with desired characteristics may 

full length human immunoglobulin to be used for therapeutic purposes. 

.30 Detailed description of the invention 

}"« Example l. 
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20 



25 



The target antigens were chemicallv m^wi*?--, . 

Nature BloTechnofogy. .nSST^lt" <,e5Cr " , ' d SOdertfnd « 01 200 °- 
sefaetfon. selections were Mtfa ' „ "" r " as ""> ut *r each 

o target pepades In PBS (U7 I 4 T MDA " 

KH,PO« ) with end over end agltaoon ., +4 «c 1 " 1 '"" N * !W °" M mM 

with tpbsbs% (s % asA, O .o 5 % Tw eVn To o 02 V 1 ■ We b,0£kBd 

minute, end washed tw,ce wlth TPBSB3% (3 % La ItT ^ 30 

lo" cpu Pha9M from th9 „.cod.^rn / 7n 1 7:~r;r x,m ° tt ' y 2 * 

temper™, u„ng end over end aottauon The tubes wl JL 1 " " 

TPBSB3% and 2 x 1 ml PBS before the bounl,. """^ "" th 15 * 3 ml 

mg/ml ^p.,n (R oche. 10 g,££ » mTutt^mT ^ ^ * 2 

tetes edv.nt.ae of e speclnc trypsin * l^T temPeratUre - ™» • 

*»" - »re.t. The re.ct.on wl stopX^^' 0 " J™'" te - I** 

mg/ml, Roche, c.t.236624) end «,» i " 100 of Apro,4ln 

. IM volume of J " — "ashed with 300 u, PBS, g,vMg 

and eluted pha 9 . JLUZ££ "«.f ^7 ** *" ^ 

852-856. The resulting phage supernetant w.! ,h <"<>T«ehnol. la 

volume or 20% PEG™ |„ 2 5 mT^ " PfWptteted by addition of 1/4 

cee„ M in 2.5 M NaCI and Incubated for s h at +a»r- n,. u 
then pelleted by centnfogaoon for 30 minute i 30 00 . P W8re 

and used In selection round 2 re - sus ^ nd « l "> 5™ Ml PBS 



3d 



modincatlon (4 x ^M, ™ , ■ * "* Peptlt,e 

unmodlned ^^^^^^7 ~ ^ * 
.ntlgen ., described above exc.pttt,«Tn 7 "™nunotubes Prepared with 

of TPBSB3%. Tbe ,JL£ZZ IZ 2*7" ^ ^ ' % CMe '" — * 
sel««o„ l. Bouno phases ^ re " he r. ^ f th , e '"""""ot-bes were .s described for 

ages were then e,ut«l for 30 minute. usln 9 600 pi of ,00 mM Tris- 
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Glycine buffer, pH 2.2. The tubes were washed with additional 200 pi glycln buffer and 
the eluates were pooled and then neutralised with 96 pi of l M Tris-HCI, pH 8.O. The 
samples were re-natured for 1 h at room temperature and used for selection round 3. 

5 For selection round 3, BSA, Tween 20 and Sodium Azide were added to the renaturated 
phage pool to a final concentration of 3 %, 0.05% and 0.02%, respectively. Competitor 
peptides, MDA modified unrelated peptides as well as native target peptides without 
modification were added to a concentration of 1 x 10 7 M. The phage mixtures (1100 pi) 
were added to immunotubes coated with target antigen as described In selection l and 

10 incubated over night at 4°C with agitation. The tubes were then washed with 3 x 3 ml 
TPBSB 3%, 5 x 3 ml PBS and eventually bound phages were eluted using trypsin as 
described in selection round 1 above. Each eluate was Infected to 10 ml of 
logarithmically growing HB101F' In LB containing 100 ug/ml ampicillin, 15 pg/ml 
tetracycline, 0.1% glucose, and grown over night at 30°C, 200 rpm in a shaker 

is Incubator. 



The over night cultures were used for mini scale preparation of plasmid DNA, using 
Biorad mini prepp Kit (Cat 732 6100). To remove the phage gene III part from the 
expression vector, 0.25 u9 of the plasmid DNA was cut for 2 h at 37°C using 2.5 U Eag- 

20 1 (New England Bioiabs, cat. R0S0) In the buffer recommended by the supplier. The 
samples were then heat inactivated for 20 minutes at 65°C and ligated over night at 
16°C using 1UT4 DNA ligase in 30 pi of 1 x ligase buffer (Glbco/BRL). This procedure 
will join two Eag-1 sites situated on opposite sides of the phage gene III fragment, thus 
creating a free scFv displaying a terminal 6xhis tag. After ligation the material was 

as digested for 2 h at 37°C in a solution containing 30 ul ligation mix, 3.6 pi 10 x REACT3 
stock, 0.4 pi 1 M NaCI, 5 pi H 2 0 2 , in order to destroy dones in which the phage gene III 
segment had been religated. Twenty (20) ng of the final product were transformed into 
chemical competent ToplOF' and spread on 500 cm 2 Q-tray LA-plates (100 ng/ml Amp, 
1% glucose), to enable the picking of single colonies for further screening. 

.!:'3o 

I srr»snina of th« n-CoDgR™scPv librar y for specific antibody fragments binding tQ MPA 

- I m "rnfl*ri peptides from Anniipopm^ln B-1QQ 

In order to Identify scFv that could discriminate between MDA modified IEI (P45) peptide 
. .35 and native IEI and between MDA modified KTT (P210) and native KTT respectively 
screenings were performed on bacterial supernatants from selected scFv expressing 
clones. 
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Colony picking of single clones, expression of scFv and screening number 1 was 
performed on Biolnvenf s automatic system according to standard methods. 1088 and 
831 sinale clones selected aaainst the MDA modified IEI and KTT oeotides resDectivelv 
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The target antigens were chemicallv m«v,ifie»w , 

Selections were performed using Blolnvencs n-CoDeR^W i.h . 
» principle of construction end n cooeR scFv library f or which the 

Neture BioTechno.o^ I8 ^ S6 ^ ,7 ** ** et .,. 2000. 

indent CnesTnd I ZZ^ZZT 

— «. Select*™ were ^J^ZZTJ^TI T "* 
Immunotubes (NUNC me«,ora 444202) were c»r^ J , ' 
,0 modlneo ter,et p^des ln Pes (I37 m i, N " T 7 ^ " ^ M ° A " 

KHjPO. ) with end over end ^TJ^T"* \ 3 "« >■« « 

with TTOSBSW, (5 % BSA 0 05% ,„ "**» "*» tnen <"<><*«> 

-nmutes end weshed £ TrZ^ l T*Z H'T **" 30 
Azlde ,n PBS) before us. Eech raroTttK % T ""° n 20 ' 0 02 % «*««". 

temperature, using end over and ~ rp B SB3% for 2 h at room 

mtfM trypsin (Roche. ,09819,!" 30 raZ. r e ' Ut8 '' ^ 1 m,/tUbe * 2 

teltes edv.nte 9 e o, e specific 1 r °° m tem ' 1 « r "''™- This praewura 

« - - tej rL'Z'Z TZZTv^T " ^ °" 

ma/ml, Roche, c.t.236624) anrt , °' 100 <" APtoteln (0.2 

a une. vo,um. or J " "-"notuiras were weshed w,th 300 u. PBS, 9Mn , 

- eluted P he 9 e Jd,^ ^ "e" tTT * *" "'^ 
852-856. The resulting phage SUDerna , , ' Nature B '°Technol. la, 

volume of 20% p«£ M nT S Pr8dp,tated * addition of i /4 

o rc^oo m 2.5 M NaCl and Incubated for 5 h at +4»r the 
then pelleted by centrifugation for 30 minutes i 30 00 A ? ^ 

fo and used in selection round 2. 9 ' re " sus " ended 500 p| pbs 

r^Tolt^ ~ r ,n — — * - vow of i, mi nf < 
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Ta b, e 2 screening results. The number of denes tested in each screening step fori*****.* Ke 

J ^VggSg hS in percent e re shown within brackets. . 

< — a — t Target. 



Screening 
number 1 



Screening 
number 2 



Tested Clones 



Scored Hits 
I%1 



Tested Clones, 



Scored Hits 



Tested Clones 



Dose 
response 



Scored Hits 
(%) 



IEI 



1088 



64 



831 



33 

(4.0%) 



64 



12 

(1.1%) 



12 



6 

(07%) 



33 



2 

(0.2%) 



(0.2%1_ 



s The sequences of the chosen scFv clones were determined In order to find unique clones. 
Bacteria, PCR was performed with the Boeringer Mannheim 

CCC ACT CAC GAC GTT GTA AAA CG-3<) and (5<-GAA ACA GCT ATG AAA TAC CTA TTG C 
3') and a GeneAmp PCR system 9700 (PE Applied system) using the temperature eye I ng 
program 94-C 5 min, 30 cyc.es of 94-C 30,, 52-C for 30s and 68'C for 2m.n and finaUy 5 
10 min at 68 min. The sequencing reaction was performed with the bacteria. PCR product 
(five fold diluted) as template, using Big Dye Terminator mi* from PE Appl.ed 
Blosystems and the GeneAmp PCR system 9700 (PE Applied system) and the 
temperature cycling program 25 cyc.es of 96-C 10s, S0«C for 5s and 60-C for 4 m.n. The 
extension products were purified according to the supplier's instructions and the 
x5 separation and detection of extension products was done by using a 3100 Genefc 
analyser (PE Applied Blosystems). The sequences were analysed by the in house 
computer program. From the sequence information homo.ogous clones and clones w»th 
inappropriate restriction sites were excluded, leaving six clones for IgG conversion. The 
DNA sequence of the variabie heavy (VH) and variable light (VL) domains of the finally 
20 selected clones are shown in Figure 3. 



T „^., „ n nm-" — b " <* *<wwi ntf» tn fall I ftnnth human H6 1 

ygstors. 

Bacteria containing scfv Cones to be converted to Ig-format were grown over night In 
LB supplemented with 100 pg/ml ampiclllin. Plasmid DNA was prepared from over night 
cultures using the Quantum Prep, plasmid miniprep kit from Blorad (# 732-6100). The 
DNA concentration was estimated by measuring absorbance at 260nm, and the DNA was 
30 diluted to a concentration of 2 ng/ul- 
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. H,ff.r.nt stfv-plasmlds wer. PCR amplified in order to supply these 

VH ,nd VL from ^ with the „ prestlon vectors (see below), r 

se9m .„ts ^ nd timers contain a BSIWI restriction enzyme cleavag. sit. 
ST i= ^rs JL contained a sp„« donor <shown in ooid, 

Z: V-^CGACTCACCTGAGCTCACC^CCAS <SEQ. K, NO: 14) 

10 Prtmers for amplification of VL-segments: 

5VL- 5--GGT6TGCAT7CCCAGTCTGTGCTGACTCAG (SEQ. 10- Na IS) 

5'-GACt5TACGTTCTACTCACCTA6GACCGTCAGCTT (SEQ. IP. NO. 16) 

- - ■„ » r»t,l volume of 50 pi, containing long template DNA, 0.4 uM 5- 
""TumT m ar an otmM dNTP tcha, « ~ 06,). The polymerase used 
" r Cd on PCa system (Roche . 1 7 SP 060,3.5 u per r»c«on. 

tog.th.r with each of the supplied Puffers in » „„„„„„ 
auction eye,, consisted of a dene ~"n 9 «.pat t4 C »r 30 «oods 

ste p at 5S-C for 30 seconds, and » ^^cT^n £ a s,n fl i. denaturing 

- r nrr^ rr;^ ^ . t 68 .c , 0 r „ 

step at 94«C for 2 minutes ana electrophoresis, and 

Four (4) p. o, from each poo. of PCR p«ducts ware us* for TOPO TA 21 
TOPO nVmogen .K4S50-01) according to the manufacturers ™en d .«ons. 
Bacteria, colonies confining plasm,ds with Inserts wer. grown ov.r ,W h ,„ ^ 
„„i. mm «d with 100 ug/ml ampldllin and 20 pg/ml kanamycln. "esmld DNA was 

'M Biorad (# 7 «-61O0). Piasmid praparations war. purifl.d by spin co.umn 

chromatography using S400-HR Cumns (Amersham-Pharmac,, , aotae , * >Z> ■*» 
Three plasmlds from each Individual VH and VU cloning war. «* ««*» 
•': 3! analysis using BlgDyeCycl. Sequencing (Pertcin Elmer Appl,.d B.osystem, *« 031S0 >- 
■". " rJC. saduancmg program consl««d of a denaturing step at 96-C.or 0 »»nd , an 
■:' annealing step at 50'C for 15 seconds, and an elongating step a. 60-C for * m.nutas. 

ThCe was repeated 2S tlm.s. Each action began with a single danatu.ng step a, 



PROG NIR.441 27.08. '03 16:57 ID:STRof1 & GULLIKS'oON IP AB FAX : 46317790640 . , . SIDA 

46317790640 HU Patent- ocn reg.verket 

is 2003 -08- 2 7 

Huvudfaxen Kenan 

94«C for 1 minute. The reactions were performed in a volume of 10 pi consisting of 1 pM 
primer ( 5 '-CAGG AAACAGCTATGAC) , 3 pi plasmid DNA and 4 pi Big Dye reaction mix. 
The reactions were precipitated according to the manufacturers recommendations, and 
samples were run on a ABI PRISM 3100 Genetic Analyzer. Sequences were compared to 
5 the original scFv sequence using the alignment function of the OMIGA sequence analysis 
software (Oxford Molecular Ltd). 

Plasmids containing VH and VL segments without mutations were restriction enzyme 
digested. To disrupt the pCR 2.1 TOPO vector, plasmids were initially digested with Dral 

io (Roche # i 417 983) at 37°C for 2 hours. Digestions were heat inactivated at 70°C for 
20 minutes and purified by spin column chromatography using S400-HR columns 
(Amersham-Pharmacia Biotech # 27-5240-01). The purified Dral digestions were 
subsequently digested with BsmI (Roche # 1 292 307) and BsiWI (Roche # 1 388 959) 
at 5S°C over night. Digestions were purified using phenol extraction and precipitation. 

is The precipitated DNA was dissolved in 10 ul H a O and used for ligation. 

The expression vectors were obtained from Lars Norderhaug (3. Immunol. Meth. 204 
(1997) 77-87). After some modifications, the vectors (Figure 4) contain a CMV 
promoter, an Ig-leader peptide, a cloning linker containing BsmI and BsiWI restriction 
20 sites for cloning of VH/VL, genomic constant regions of IgGl(heavy chain (HC) vector) or 
lambda (light chain (LC) vector), neomycin (HC vector) or methotrexate (LC vector) 
resistance genes for selection In eukaryotlc cells, SV40 and ColEI origins of replication 
and ampicillin (HC vector) or kanamycln (LC vector) resistance genes for selection In 
bacteria. 

The HC and LC vectors were digested with BsmI and BsiWI, phosphatase treated and 
purified using phenol extraction and precipitation. Ligation were set up at 16°C over 
night in a volume of 10 pi, containing 100 ng digested vector, 2 pi digested VH/VL-pCR 
2.1 TOPO vector (see above), 1 U T4 DNA llgase (Life Technologies, # 15224-025) and 
so the supplied buffer. 2 pi of the ligation mixture were subsequently transformed into 50 
pi chemocompetent toplOF' bacteria, and plated on selective (100 pg/ml ampicillin or 20 
pg/ml kanamycin) agar plates. 



25 



35 



Colonies containing HC/LC plasmids with VH/VL Inserts were Identified by colony PCR: 
Forward primer: 5 '- ATGGGTG ACAATGACATC 
Reverse primer: 5'-AAGCTTGCTAGCGTACG 
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PCR was conducted in a total volume of 20 pi, containing bacterias, 0.5 uM forward 
primer, O.S uM reverse primer and 0.5 mM dNTP (Roche, #1 969 064). The polymerase 
used was Expand long template PCR system (Roche * 1 759 060), 0.7 U per reaction, 
together with the supplied buffer #3, Each PCR amplification cycle consisted of a 
s denaturing step at 94-C for 30 seconds, an annealing step at 52»C for 30 seconds, and 
an elongating step at 68°C for 1.5 minutes. This amplification cycle was repeated 30 
times. Each reaction began with a single denaturing step at 94°C for 2 minutes and 
ended with a single elongating step at 68»C for 5 minutes. The existence of PCR product 
was checked by agarose gel electrophoresis. Colonies containing HC/LC plasmids with 
io VH/VL inserts were grown over night In LB supplemented with 100 ug/ml ampiclHin or 20 
ug/ml kanamycln. Plasmid DNA was prepared from over night cultures using the 
Quantum Prep, plasmid miniprep kit from Biorad (# 732-6100). Plasmid preparations 
were purified by spin column chromatography using S400-HR columns (Amersham- 
Pharmada Biotech # 27-5240-01). To confirm the integrity of the DNA sequence, three 
is plasmids from each individual VH and VL were subjected to sequence analysis using 
BigOye Cycle Sequencing (Perkln Elmer Applied Blosystem, # 4303150). The cyde 
sequencing program consisted of a denaturing step at 96°C for 10 seconds, an annealing 
step at S0°C for 15 seconds, and an elongating step at 60*C for 4 minutes. This cycle 
was repeated 25 times. Each reaction began with a single denaturing step at 94°C for l 
20 minute. The reactions were performed in a volume of 10 pi consisting of 1 uM primer 
(5'-AGACCCAAGCTAGCTTGGTAC), 3ut plasmid DNA and 4pl Big Dye reaction mix. The 
reactions were precipitated according to the manufacturers recommendations, and 
samples were run on a ABI PRISM 3100 Genetic Analyzer. Sequences were analysed 
using the OMIGA sequence analysis software (Oxford Molecular Ltd). The plasmid DNA 
was used for transient tranefection of COS-7 cells (see below) and were digested for 
production of a joined vector, containing heavy- and light chain genes on the same 
plasmid. 

Heavy and light chain vectors containing VH and VL segments originating from the same 
30 scFv were deaved by restriction enzymes and ligated: HC- and LC-vectors were initially 
digested with Muni (Roche # 1 441 337) after which digestions were heat inactivated at 
70°C for 20 minutes and purified by spin column chromatography using S200-HR 
columns (Amersham-Pharmacia Biotech # 27-5120-01). HC-vector digestions were 
subsequently digested with Nrul (Roche # 776 769) and LC-vector digestions with 
35 Bstll07I (Roche # 1 378 953). Digestions were then heat inactivated at 70°C for 20 
minutes and purified by spin column chromatography using S400-HR columns 
(Amersham-Pharmacia Biotech # 27-5240-01). 5 pi of each digested plasmid were 
ligated at 16°C over night In a total volume of 20 pi, contanlng 2 U T4 DNA iigase (Ufa 



25 
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Technologies, * 15224-025) and the supplied buffer. 2 Ml of the , lga «on mixture were 
Tr U T,? "» 50 pi chemocompetent toplOF' bacteria. and p , attd „„ 

selective (100 M g/ml amplclllln end 20 pg/ml kanamydn) agar plates. 

and 20 WM kanamycln. Plasmld DMA was prepared from OV ar night cultures using the 
Quantum Prep, plasmld mlnlpmp kit from Blorad (# 732-6 10 0). Correctly Joined vectors 
were .dantlfled by Action enzyme digestion flowed by a„.,yae. .foment „ ^ 
agarose gel-electrophoreses v 

LO 

Plasmld preparations were purified by Sp ,n column chromatography using S400-HR 
columns (Amersham-Pharmacia Biotech # 27-S240-01) and usad for transient 
transfection of COS-7 cells. 

5 h, 0 !" 7 , C<, " S (ATCC # CRL " 1651) ^ CU ' tUred at 37 ° C » ,th 50/o C0 2 , n Dulbeccos MEM 
high glucose + GlutamaH (.nvitrogen # 3X966021), supplementd with 0.1 mM no „- ' 
essential amino acids (Invltrogen # 11140035) and 10% fetal bovine sera (Invitrogen # 
12476 024, batch # U280l6)> ^ dj)y beforetfansfftctJon/ ^ cfii|s pJated 7 n e i " 2 * 

well plates (Nunc, # 150628) at a density of 1.5x10* cells per well. 

Prior to transfection, the plasmld DNA was heated at 70"C for 15 minutes, cells were 
transacted with 1 Mfl HC-p,asm,d + 1 Mg LC -p,asmid, or 2 M 9 joined plasmid per weH, 
using Upofectamlne 2000 Reagent (Invitrogen, # 11668019) according to the 
manufacturers recommendations. 24 hours post transfection, cell culture media was 
changed and the cells were allowed to grow for 5 days. After that, medium was coliected 
and protein production was assayed fbr using EUSA. 

Nln«ys,x (96)-we.l plate. (Costar # 9018. flat bottom. h,gh binding) were coated at 4-c 
over mght by adding 100 pl/well rabbit end-human iamda light chain antibody (DAKO # 
A0193) d..uted 4000 times In coa,,ngbuffer(0.1M sodium carbonate, p„ g.s, 
were washed 4 tlmaa ,„ PBS containing 0.05* Tween 20 and thereelter blocked with 
100 pl/wel. PBS+3% BSA (Albumin, Action V, Roche * 735108) for 1 h. at room 
temperature. After washing as above, 100 pl/wel, of sample were added and incubated 
m room temperature for 1 hour. As a standard for estimation of concen.ret.on. human 
punned ,g G , (sl gma. # IS 029) was used. Samples and standa* were diluted in JTml 
buffer (ix PBS containing 2* BSA and 0.5% rabbit serum (Sigma # R450S). 
Subsequently, piates were washad a. described above and 100 pl/well of rabbit an«- 
human IgG (y-chaln) HRP-conJugated antibody (DAKO, # P214) diluted 8000 times ,n 
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sample buffer was added and Incubated at room temperature for 1 hour. After washing 8 
times with PBS containing 0.05% Tween 20, 100 ul/well of a substrate solution 
containing one OPD tablet (10 mg, Sigma # P8287,) dissolved in 15 ml citric acid buffer 
and 4.5 pi H 2 0 2 (30%) was added. After 10 minutes, the reaction was terminated by 
s adding 150 ul/well of 1M HCI. Absorbance was measured at 490-650 nm and data was 
analyzed using the Softmax software. 

Bacteria containing correctly joined HC- and LC-vectors were grown over night in 500 ml 
LB supplemented with amplcillin and kanamycln. Plasmid DNA was prepared from over 
10 night cultures using the Quantum Prep, plasmid maxiprep kit from Biorad (# 732-6130). 
Vectors were linearized using Pvul restriction en2yme (Roche # 650 129). Prior to 
transfection, the linearized DNA was purified by spin column chromatography using 
S400-HR columns (Amersham- Pharmacia Biotech # 27-5240-01) and heated at 70*Cfor 
IS minutes. 



15 



Example 3 

c^ftie trei yrfteetion o f nso cells expreftslna antibodies against MPA modified peptides; frm 
AjBslieapEgteiP b-ioo. 

20 NSO cells (ECACC no. 85110503) were cultured in DMEM (cat nr 31966-021, Invitrogen) 
supplemented with 10% Fetal Bovine Serum (cat no. 12476-024, lot: 1128016, 
Invitrogen) and IX NEAA (non-essential amino acids, cat no. 11140-053, Invitrogen). 
Cell cultures are maintained at 37«C with 5% COj in humidified environment. 

2S DNA constructs to be cransfected were four constructs of IEI specific antibodies (IEI-A8, 
IEI-D8, IEI-E3, IEI-G8), two of KTT specific antibodies (KTT-B8, KTT-D6) and one 
control antibody (JFPAl2).The day before transfection, the cells were trypsinized and 
counted, before plating them in a T-75 flask at 12xl0*cells/fiask. On the day of 
transfection, when the cells were 85-90% confluent, the cells were plated In 15 ml 

30 DMEM + IX NEAA + 10 % FBS (as above). For each flask of cells to be transfected, 35- 
40 ug of DNA were diluted Into 1.9 ml of OPTI-MEM I Reduced Serum Medium (Cat no. 
51985-026, lot: 3062314, Invitrogen) without serum. For each flask of. cells, 114 ul of 
Lipofectamine 2000 Reagent (Cat nr. 11668-019, lot: 1116546, Invitrogen) were diluted 
into 1.9 ml OPTl-MEM I Reduced Serum Medium In another tube and incubated for 5 mtn 

35 at room temperature. The diluted DNA was combined with the diluted Upofectamine 
2000 Reagent (within 30 min) and Incubated at room temperature for 20 min to allow 
DNA-LF2000 Reagent complexes to form. 
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The cells were washed with medium once and 11 ml DMEM + IX NEAA + 10 % FBS were 
added. The DNA-LF2000 Reagent complexes (3.8 ml) were then added directly to each 
flask and gently mixed by rocking the flask back and forth. The cells were incubated at 
37 °C in a 5% C0 2 Incubator for 24 h. 

5 

The cells were then trypsinized and counted, and subsequently plated in 96-well plates 
at 2xl0 4 cells/well using five 96-well plates/construct. Cells were plated in 100 pl/well of 
DMEM + IX NEAA + 10 % FBS (as above) containing G418-sulphate (cat nr.10131-027, 
lot: 3066651, Invitrogen) at 600 \ig/m\. The selection pressure was kept unchanged 
10 until harvest of the cells. 



The cells were grown for 12 days and assayed for antibody production using EUSA. 
From each construct cells from the 24 wells containing the highest amounts of IgG were 
transferred to 24-well plates and were allowed to reach confluency. The antibody 

is production from cells in these wells was then assayed with ELISA and 5-21 

pools/construct were selected for re-screening (Table 3). Finally cells from the best 1-4 
wells for each construct ware chosen. These cells were expanded successively in cell 
culture flasks and finally transferred into triple layer flasks (500 cm2) In 200 ml of 
(DMEM + lxNEAA + 10% Ultra low IgG FBS (cat.no. 16250-078, lot no, 113466, 

20 Invitrogen) + G418 (600 vg/m\)) for antibody production. The cells were incubated for 
7-10 days and the supernatants were assayed by ELISA, harvested and sterile filtered 
for purification. 



25 Example 4. 

Production and purification of human tefil 

Supernatants from NS0 cells transfected with the different IgGl antibodies were sterile 
filtered using a 0.22 hoi filter and purified using an affinity medium MabSelect™ with 
30 recombinant protein A, (Cat. No- 17519901 Amersham Biosciences). 



: Bound human IgGl was eluted with HCL-glycine buffer pH 2.8* The eluate was collected 
:* : in 0.5 ml fractions and OD 2 eo was used to determine presence of protein. The peak 
; fractions were pooled and absorbance was measured at 2B0nm and 320nm. Buffer was 

• -'35 changed through dialysis against a large volume of PBS, The presence of endotoxins in 
the purified IgG-1 preparations was tested using a LAL test (QCL-1000*, cat. No. 50- 
647U Bio Whittaker), The samples contained between 1 and 12 EU/ml endotoxin. The 
purity of the preparations were estimated to exceed 98% by PAGE analysis. 



PROG NR. 441 27.08.'03 16:58 



IDiSTRtiM & GULLIKS A oON IP AB 
46317790640 



FAX: 46317790640 



20 



T q ble J SMmmqtV Qf Production and Purifi™*., ^ Qf hil ^ n 1t} ^ 



SIDP 

Ink. t Patehl- och reg 
2003 -08- 2 
Huvudfcrxan Km 



j Clone 
name 


Volume 
culture 
supernatant 
fmf) 


Total IgGl in 
supernatant 
(mg) 


Total IgGl 
Purified 
(mg) 


Yield (%) 


IEI-A8 


600 


68 


42 


6}.8 


JEI-P8 


700 


45 


21 


46.7 


IEI-E3 


700 


44.9 


25.6 


60 


IEI-G8 


600 


74 


42.4 


57.3 


KTT-B8 


1790 


77.3 


37.6 


48.6 


KTT-D6 


1845 


47.8 


31.8 


66.5 


JFPA12 


2000 


32.2 


19.2 


59.6 



The purified IgGl preparations were tested in EUSA for reactivity to MOA modified and 
un-modified peptides (Figure 5) and were then used In functional in vitro and in vivo 
studies. 



io Example 5. 

A nalysis Pf PPSSfhtP antl-ath»ron»niC effect af a n tibodies ar» perform^ frp t-h ; n 

Experimental animals and in ceil culture *tt | djft« , 



: 2s 



1. Effect of antibodies on atherosclerosis in apolipoprotein E knockout (apo E-) mice. 
is Five weeks old apo E- mice are fed a cholesterol-rich diet for 15 weeks. This 

treatment Is known to produce a significant amount of atherosclerotic plaques in the 
aorta and carotid arteries. The mice are then given an intraperitoneal Injection 
containing 500 Mg of the respective antibody identified above. Control mice are given 
500 ug of an Irrelevant control antibody or PBS alone. Treatments are repeated after 
20 1 and 2 weeks. The mice are sacrificed 4 weeks after the initial antibody injection. 

The severity of atherosclerosis in the aorta is determined by Oil Red O staining of flat 
preparations and by determining the size of subvalvular atherosclerotic plaques. 
Collagen, macrophage and T cell content of subvalvular atherosclerotic plaques is 
determined by Masson trlchrome staining and cell-specific immunohistoehemistry. 
Quantification of Oil Red O staining, the size of the subvalvular plaques, trlchrome 
staining and immunohistochemical staining is done using computer-based image 
analysis. 



' "30 



In a first experiment the effect of the antibodies on development of atherosclerosis 
was analysed In apo E-/- mice fed a high-cholesterol diet. The mice were given three 
Intraperitoneal injections of 0.5 mg antibody with week intervals starting at 21 weeks 
of age, using PBS as control. They were sacrificed two weeks after the last antibody 
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Injection, and the extent- *t a «.w~. Huvudfox»n K 

w.th ,h« ,e.-E3 wltn more Zr^ZlTZ T "k "*" tr " t,W 

compare to tha PBS 0 „ up (p. 0 . " ° * rBd ° C, " > " ° f »*erosder<» fe as 

' «-* ^ tflrerted ^rrr^nT^: ,zr r man ,9Gi 

antigen (P=0.O3) ma *, -n.. m . » . nuorescein Isothlocynate (F1TC) 



xo 



15 



20 



25 



30 



\3S 



To verify the inhibitory effect of the IFI-m 

.**u * me i«-C3 antibody on development- nf 

— — « ™ j:.^^ '4. ;° oroup ~ ~ 

of the development of ra.sed leston pJl 1 „ ""**" StU< ' le! 

control antloodv or Pes alone. The tre a tmen t Is .epeZ Z 7 .1. 
««c.l placement „, the p.astic collar Is perttoiroedTdav later a f f , 
antibodies or PBS Is alven S dav* „»„ V A lnJecUon * 

days later Th. L - S " r9ery *"* the anlmals we « 

^Ts z. or * * ^ embed °*' — ««loned 

a™,Z ne °" ,n,,mal P " qU4 * — ""Wr-hased Image 

r: e ~x:r s ro™:;r M ieM,nB to — ° f 

ariia , F 9 am ce,ls ,s one of the most characteristic features of th*. 

atherosolarosL ^ ^a^" ^TT 8 ^ ^ * 

are pre-^ted w( th ^^^^0:^1^ C 
m «roph. 9 es ar. Isolated h™ Mood donor oo* coats ^n^alTac.,, 
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Huvudfaxen 

nypaqusfollowad by cufcure ,„ pr«.n« of 10% ssrum for 6 days. Th. ca„. or. cn.n 
.ncuoated wKh med, um contammg an a body/,*d,*d lol co^exas for 6 hours 

JTS anTrr'^'T "*°' eOV,ty ' Add,«'.n o, 

EI-E3 antlbodlas r^mted !„ a fl„a-fold incraasa ,„ ,„. oindln,, (P-O.OOl) and uptate 

r„,T o,o!<i< " ied ldl comp ° rea to fitc - 8 ' nto « ^no.r, 

on binding or uptake of native LDL (Fig. 8a and 8b). 

4. Effect of antibodies on oxidized LDL-dependent cytotoxicity. Oxidized LDL is highly 
cytotoxic. It is believed that much of the inflammatory activity in atherosclerotic 
Plaques is explained by cel. injury caused by oxidized LDL. Inhibition of oxidized LDL 
cytotoxicity thus represents another possible target for treatment of atherosclerosis 
To study the effect of antibodies on oxidized LDL cytotoxicity cultured human arterial 
smooth muscle cells are exposed to 100 ng/ml of human oxidized LDL in the 
presence of increasing concentrations of antibodies (0-200 ng/ml) for 48 hours. The 
rate of cell Injury is determined by measuring the release of the enzyme LDH. 

The experiment shown discloses an effect for a particular antibody raised against a 
particular peptide, but it ,s evident to the one skilled in the art that all other antibodies 
ra,sed against the peptides disclosed will behave In the same manner. 

The antibodies of the present invention are used in pharmaceutical compositions for 
pass.ve immunization, whereby the pharmaceutical compositions primarily are intended 
for injection, comprising a solution, suspension, or emulsion of a single antibody or a 
mixture of antibodies of the Invention in a dosage to provide a therapeutically or 
prophylactically active level in the body treated. The compositions may be provided with 
commonly used adjuvants to enhance absorption of the antibody or mixture of 
antibodies. Other routes of administration may be the nasal route by inhaling the 
antibody/antibody mixture in combination with inhalable excipients. 

Such pharmaceutical compositions may contain the active antibody In an amount of 0 S 
to 99.5 % by weight, or 5 to 90 % by weight, or 10 to 90 % by weight, or 25 to 80 % 
by weight, or 40 to 90 % by weight. 
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The daily dosage of the antibody, or a booster dosage shall provide for a therapeutically 
or prophylactically active level in the body treated to reduce or prevent signs and 
sympthoms of atherosclerosis by way of passive immunization. A dosage of antibody 
accord.ng to the invention may be 1 ug to 1 mg per kg bodywelght, or more. 
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The antibody composition can be supplemented with other drugs for treating or 
preventing atherosclerosis or heart-vascular diseases, such as blood pressure lowering 
drugs, such as beta-receptor blockers, calcium antagonists, diurethics, and other 
antihypertensive agents. 
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1. Use of at least one recombinant human antibody or antibody fragment directed 
towards at least one oxidized fragment of apollpoprotein 8 in the manufacture of a 

s pharmaceutical composition for therapeutical or prophylaetlcal treatment of 
atherosclerosis by means of passive Immunization. 

2. Use according to claim 1, wherein the oxidized fragment is selected from one or more 
of the group consisting of 

10 FLDTVYGNCSTHFTVKTRKG 
PQCSTHILQWLKRVH AN PLL 
VISIPRLQAEARSEILAHWS 

klvkealkesqlptvmdfrk 

lkfvtqaegakqteatmtfk 
15 dgslrhkfldsnikfshvek 

kgtyglscqrdpntgrlnge 

rlngesnlrfnssylqgtimq 

sltstsdlqsgiikntaslk 

taslkyenyeltlksdtngk 
2 0 dmtfskqnallrs eyqadye 

MKVKHRTIDQMQNSELQWP 

lALDDAKINFNEKLSQLQTY 

KTTKQSFDLSVKAQYKKN KH 

EEEMLENVSLVCPKDATRFK 
25 GSTSHHLVSRKSISAALEHK 

IENIDFNKSGSSTASW1QNV 

IREvTQRLNGEIQALELPQK 

EVDVLTKYSQPEDSLIPFFE 

HTFLIYITE LLXKLQSTTVM 
•* : *30 LLDIANYLM EQIQDDCTGDE 
: CTGOEDYTYKIKRVIGNMGQ 

GNMGQTMEQLTPELKSSILK 
*:•: SSILKCVQSTKPSUMIQKAA 
" - * : IQKAAIQALRKMEPKDKDQE 
. . SS RLNGESNLRFNSSYLQGTNQ 

SLNSHGLELNADILGTDKIN 

WIQNVDTKYQIRIQIQEKLQ 
: ..:* TYISDWWTLAAKNLTDFAEQ 

EATLQRIYSUWEHSTKNHLQ 
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ALLVPPETEEAKQVLFLDTV 
IEIGLEGKGFEPTLEALFGK 
SGASMKLTTNGRFREHNAKF 
NUGDFEVAEKINAFRAKVH 
s GHSVLTAKGMALFGEGKAEF 

FKSSVTTLNTNAELFNQSDI 

FPDLGQEVALNANTKNQKIR, 

or an active site thereof. 

10 3. Use a ccord.ng to claims 1-2, wherein the fragment has been oxidized using ma.one 
dealdehyde. 

4. use according to claims 1-2, wherein the fragment has been oxidized using copper. 

15 5. Use according to claims 1-4, wherein the antibody is characterized .n that It comprises 
the variable heavy region(V H ) 



rtatactacgcagactcagtgaa^ 



gaggtgcagctgttggagtctgggggaggcttggtacagc^^ 
cttcaataacgcctflgatgagctgggtccgccaggctccagggaaggggctggagtgggtct^ 

20 agttacat 

gaacagcctgagagccgaggacac 
ctcctggggccagggtacactggtcaccgtgagcagc 

and the variable light region (V L ) 

25 

cagtctgtgctgactcac, _ . . 
cattgggaataattatgtatcctggtatcagcagctcccaggaacggcccccaaactcctcatctatggta^ 

ctcaggggtccctgaccgattctctggct^ 

ggctgattattactgtgcagcatgggatgacagcctgaatggtcattgggtgttcggcggaggaaccaagctgacggtcc^ 
30 ggt. 



PROG NR 441 27 08. '03 17:00 ID:STRflM & GULLIKSfeON IP AB FAX : 46317790640 felk. t Pateffc$flmj 

46317790640 nnnn na n 

2003 -08- 2 

27 

Huvudfaxen Kas 

6. Use according to claims 1-4, wherein the antibody is characterized In that it comprises 
the variable heavy region (V M ) 

gaggtgcagctgttggagtctgggggaggcttggtacagcctggggggtccctgagactctcctgtgcggcctctggattcac 
s cttcagtgactactacatgagctgggtccgccaggctcccgggaaggggctggagtgggtatcgggtgttagttggaatggc 
agtaggacgcactatgcagactctgtgaagggccgattcactttctccagagacaattccaagaacacgctgtatctgcaaat 
gaacagcctgagagccgaggacactgccgtgtattactgtgcgagagcggctaggtactcctactactactacggtatggac 

gtctggggccaaggtacactggtcaccgtgagcagc 

io and the variable light region (V L ) 

cagtctgtgctgactcagccaccrt<»gcgtctgggacccccgggcagagggtcaccatctcctgttctggaagcagctccaa 
catcggaaataatgctgtaaactggtatcagcagctcccaggaacggcccccaaactccteatctatgggaatgatcggcgg 
ccctcaggggtc«*gaccgattctrtggctccaagtctggcacctcagcctccctggccatcagtgggctccggtccgaggat 
gaggctgattattactgtcagacctggggcactggccggggggtattcggcggaggaaccaagctgacggtcctaggt 



15 



20 



25 



7. Use according to claims 1-4, wherein the antibody Is characterized in that it comprises 
the variable heavy region (V M ) 

gaggtgcagctgttggagt^ggggaggcttggtawgcctggggggtccctgagartctaAgtgcagcctctggattcac 
cttiagtagrtattggatgagctgggtccgcraggctccagggaaggggctggagtgggtctcaagtatcagtggtagtggtc 
gtaggacatortac«cagactccgtgcagggccggttcaccatctccagagacaattccaagaacacgctgtatctgra 
aacagcctgagag«gaggacactgccgtgtattartgtgc^agattggtctcctatggttcggggagtttcggttttgactact 

ggggccaaggtacactggtcaccgtgagcagc 
and the variable light region (VJ 



cagtctgtgctgactcegccaccrtcagcBtctgggacccccgggcagagggtcaccatrtcttgttctggaagcagctc« 
atcggaagtaattatgtatcctggtatcagcagctcccaggaacggcccccaaactcctcatctetggtaactacaatcggc 
: 3 o tcaggggtccctgaccgattctctggctccaag tctggcacctcagcctccctg gccatcag tgggctccggtccgaggatgag 
gctgaa»ttactgtgcagcatgggatgacagcctgagtggttgggtgttcggcggaggaaccaagctgacggtcctaggt 
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8. Use according to claims 1-4, wherein the antibody is characterized in that it comprises 
the variable heavy region (V H ) 

gaggtgcagctgttggagtctgggggaggcttgg^ 
s cttcagtaa^cctggatgagctgggtccgccaggttccagggaaggggctggagtgggtctcaactcttggtggtagtggt 

ggtggtagcacatactacgcagactccgtgaagggccggttcacc^tctccagagacaattccaagaacacgctgtatrtg 

aaatgaacagcctgagagccgaggacactgccgtgtattactgtgcgaagttaggggggcgatcccgatatgggcggtggc 

cccgccaatttgactactggggccaaggtacactggtcaccgtgagcagc 

io and the variable light region (V t ) 

cagtctgtgctgactcagccaccctcagcg^^ 
cattggaaataactatgtatcctggtatcagcagctc^ 

cttaggggtcc«gaccgattctc*ggctccaa^^ 
is ggctgattattactgtgcagcatgggatgacagcrtgagtcattggctgttc^gcggaggaaccaagctgacggtcctaggt 

9. Use according to claims 1-4, wherein the antibody is characterized in that It comprises 
the variable heavy region (V M ) 

20 gaggtgcagctgttggagtctgggggaggcttggtaragcctgggggg^ 

cttcagtgactactacatgagrtggatccgccaggctixagggaaggggctggagtgggtctcaagtatcagtggccgtggg 

ggtegttcctactacgcagartccatgaggggccggttra 

gaacagcctgagagccgaggarartgccgtgtattartgtgcgagacmcctacagctatggttacgagggggcctactart 
ttgactactggggccagggtacactggtcaccgtgagcagc 



25 



and the variable light region (VO 



cac 



agtctgtgctgactcagccaccct^gcgtrtgggac^^^ 
cattgggaataattatgtatcctggtatcagcagctc^^ 

30 ctcaggggtccctgaccgattctctggrtccaag^ 

ggc^attattactgtgcaacctgggatgacagcctgaatggttgggtgttcggcggaggaaccaagctgacggtcctaggt 
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10. Use according to claims 1-4, wherein the antibody is characterized in that it 
comprises 

the variable heavy region (V H ) 

gaggtgcagctgttggagtctgggggaggcttggtacagcctggggggtc^ 

ctttagcagctatgccatgagctgggtccgccaggctccagggaaggggctggagtgggtctcatccattagtagtagtggtc 
gmcatttactacgcagactcaatgaagggccgcttcacc^tctccagagacaattc^agadcacgctgtatctgcaaatg^ 
acagcctgagagccgaggacactgccgtgtattactgtacgaggctccggagaggga 
ggccaaggtacactggtcacegtgagcagc 

and the variable light region (V L ) 

cagtctgtgctgactcagcc^ccctcagcgttSgggacccccgggca^^ 
cattggcggtgagtctgtatcctggtatcagcagctcc^ 
is rtcaggggtccctgacc^attctctggctccaagtctggcacrtcagcctccaggccatcagtgggctc 
ggctgattattactgtgcagcatgggatgacagcrtgaatggttgggtgttc^ 

11. Method for preparation of a recombinant antibody according to claims 1-10, using a 
fragment library to generate specific human antibody fragments against oxidized, in 
particular MDA modified peptides derived from Apo B100, whereupon identified antibody 
fragments having the desired characteristics are rebuilt into full length human 
immunoglobulin to be used for therapeutic purposes. 

12. Method for amplification of a recombinant human antibody according to claim 11/ 
2S using a recombinant technology, comprising transfer of genes encoding the variable 

parts of selected scFv to full length human IgGl vestors using a PCR-amplificatlon 
wherein primers used, are: 

primers for amplification of VH -segments: 

SVH: 5'-G GTGTGCA 77CCG AG GTGCAGCTGTTGG AG (SEQ. ID. NO: 13) 
3VH: B'-GACGr^CGACTCACCTGAGCTCACGGTGACCAG (SEQ. ID. NO: 14) 

and primers for amplification of VL-segments: 

5VL: S GGTGTGCA 7TUCCAGTCTGTG CTG ACTCAG (SEQ. ID- NO: 15) 
3VL: 5'-GACG7^CGTTCTACTCACCTAGGACCGTCAGCTT (SEQ. ID. NO: 16) 



Ink t B&^ocf 
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13. Method according to claim 12, wherein colonies containing heavy chain regions and 
light chain region piasmids with variable heavy region and variable light chain inserts 
were Identified by colony PCR using 
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Forward primer: 5'-ATGGGTGACAATGACATC (SEQ. ID. NO; 17) Huvudtocen Km 

Reverse primer: 5'-AAGCTTGCTAGCGTACG (SEQ. ID. NO: 18) 

14. Method for passive immunzation of mammals, preferably humans, wherein a 

s therapeutically or prophy.actically effective amount of a recombinant human antibody 
directed towards at least one oxidized fragment of apoprotein B Is administered for 
treatment of atherosclerosis. 

15. Method according to claim 14, the oxidized fragment is selected from one or more of 
i£> the group consisting of 

FLDTVYGNCSTHFTVKTRKG 

PQCSTHILQWLKRVHANPLL 

VISIPRLQAEARSEILAHWS 

KLVKEALKESQLPTVMDFRK 

15 LKFVTQAEGAKQTEATMTFK 

DGSLRHKFLDSNIKFSHVEK 

KGTYGLSCQRDPNTGRLNGE 

RLNGESNLRFNSSVLQGTNQ 

SLTSTSDLQSGIIKNTASLK 

20 TASLKYENYELTLXSDTNGK 

DMTFSKQNALLRSEYQADYE 

MKVKIIRTIDQMQNSELQWP 

IALDDAKINFNEKLSQLQ7Y 

KTTKQSFDLSVKAQYKKN KH 

25 EEEMLENVSLVCPKDATRFK 

GSTSHHIVSRKSISAALEHK 

IENIDFNKSGSSTASWIQNV 

IREVTQRLNGEIQALELPQK 

EVDVLTKYSQPEDSLIPFFE 

3 0 HTFUYITELLXKLQSTTVM 

LLDIANYLMEQIQDDCTGDE 

CTGDEDYTYKIKRVIGNMGQ 

GNMGQTM EQLTPELKSSILK 

SSILKCVQSTXPSLMIQKAA 

35 IQKAAIQALRKMEPKDKDQE 

RLNGESNLRFNSSYLQGTNQ 

SLNSHGLELNADILGTDKIN 

WIQNVDTKYQIRIQIQEKLQ 

TYISDWWTLAAKNLTDFAEQ 
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ALLVPPETEEAKQVLFLD7V 
IEIGLEGKGFEPTLEALFGK 
SGASMKLTTNGRFREMNAKF 
s NLIGDFEVAEKINAFRAKVH 
GHSVLTAKGMALFGEGKAEF 
FKSSVm.NTNAELFNQSDI 
FPDLGQEVALNANTKNQKIR, 
or an active site thereof. 

16. Method according to claims 14-15, wherein the antibody «s characterized In that it 
comprises 

the variable heavy reglon(V K ) 

is gaggtgcagctgttggagtrfgggggaggmggtacagectggggggtc^ 

cttcaataacgcctggatgagctgggtccgixaggctccagggaaggggrtggagtgggtctcatccattagtagtagte 

agttacatatactacgcagactcagtgaagggccgattcaccatctccagaga«attccaagaacacgctgtatctg« 

gaacagcctgagagcxgaggacactgccgtgtattactgtgcg^^ 
ctcctggggccagggtacactggtcaccgtgagcagc 



20 



25 



and the variable light region (VO 
cagt<*gtg*gartcagccacc<^agcgt^ 



ca 



ctcaggggtcc<ttac<*attctctggctccaag^ 

ggctgattattactgtgcagcatgggatgacagatgaatggtcattgggtgttcggcggaggaaccaagctgacggtccta 
ggt. 
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17. Method according to claims 14-15, wherein the antibody is characterized in that it 
comprises 

the variable heavy region (V M ) 

5 gaggtgcagttgttggagtctgggggaggcttggtacagcctggggggtccctgagaet^^ 

cttcagtgactactacatgagctgggtccgccaggctcccgggaaggggctggagtgggtatcgggtgttagttggaatggc 
agtaggacgcactatgcagactctgtgaagggccgattcaccatctccagagacaattccaagaacacgctgtatctgcaaat 
gaacagcctgagagccgaggacartgccgtgtattactgtgcgagagcggctaggte 
gtctggggccaaggtacactggtcaccgtgagcagc 

10 

and the variable light region (V L ) 
cagtctgtgctgactcagccaccctcagcgtctgggacxxccgggu 

catcggaaataatgctgtaaactggtatcagcagctcccaggaacggcccccaaactcctcatctatgggaatgatcggcgg 
is ccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccggtccgaggat 
gaggctgattattactgtugacxtggggcactggccggggggtattcggcggaggaaccaagctgacggtcctaggt 

18. Method according to claims 14- IS, wherein the antibody is characterized in that it 
comprises 

20 the variable heavy region (V H ) 

gaggtgcagctgUggagtagggggaggcttggtacagcctggggggtccct^agactctcctgtgcagcctctggattcac 
cmagtagctattggatgagctgggtccgccaggctccagggaaggggctggagt^^ 
gtaggacatactacgcagactccgtgcagggceggttcacxatcte^ 
25 aacagcctgagagccgaggacactgccgtgtattactgtgcgagattggtctc^ 
ggggccaaggtacactggtcaccgtgagcagc 

and the variable light region (V u ) 

[' so cagtctgtgagactcagccaccttcagcgtctgggacccrc^ 

atcggaagtaattatgtatcctggtatcagcagc^ccaggaac^gccccxaaactcxtcatctat^ 
tcaggggtccctgacc^attctctggctccaagtctggcacrt^ 

gctgattattactgtgcagcatgggatgacagcctgagtggttgggtgttcggcggaggaaccaagctgacggtcctaggt 
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19. Method according to claims 14--, 5 . 

comprises 14 l5 ' wha ^n the antibody i s chara ^ 

the variable h characterfzed i„ that it 

Var,ao,e h «avy region CV h ; 

5 9a99t9Ca9Ct 9 tt 99astctgg fl aoaoact tert . 

99 *« ta ^tactacgc.gac^^ 
a aatgaacagc« gagagcc9agga ^J 9 ^ 

ana the variable light re 9 , on (vo 
astafltgctBactcajccaccctcagcatctaoo 

«ttgg„. taacei , ^g^^'^'^'^ctctggaagc,,^ 
» ct^g^tccctgaccgatt^gg^l^-^ 

20. Method according to claims 14-15 wh&rmin , K 

^Prises 14 1S ' Where,n th « ^«body is characterized in that ,t 

20 the variable heavy region (V M ) 



" »-^. B a*ccg,gg aM « 9 ;^^^ 

".•^«99 3 ecca,ggtaca« g g tca 4tg„^^ 

and the variable light region (vj 
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21. Method according to claims 14-15, wherein the antibody is characterized in that it 
comprises 

the variable heavy region (V M ) 



5 



10 



gaggtgcagctgttggagtctgggggaggcttggtacagcctggggggtccctgagactctcctgtgcagcctctgsattcac 

ctttagcagctatgccatgagctgggtccgccaggctccagggaaggggctggBgtgggtctcatccattagtagtagtggtc 

gtttcatttactacgcagactcaatgaagggccgcttcaccatctccagagacaattccaagaacacgctgtatctgcaaatga 

acagcctgagagcc^aggacaagccgtgtattactgtacgaggctccggagagggagctacttctgggcttttgatatctgg 
ggccaaggtacactggtcaccgtgagcagc 

and the variable light region (V L ) 



cagtrtgtgctgactcagccaccctcagcgtctgggac<xcxggg<^gagggt<»ccatctcctgttctggaagcagctccaa 
cattggcggtgagtctgtatcctggtatcagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagcggcc 
15 ctcaggggtccrtgaccgattrtctggctccaagtrtggcacctcagcctccrtggc«tcagtgggctccggt<xgaggatga 
ggctgattattactgtgcagcatgggatgacagcctgaatggttgggtgttcggcflgaggaaccaagctgacggtcaaggt 

22. Pharmaceutical composition comprising a recombinant human antibody directed 
towards at least one oxidized fragment of apolfpoprotein B for therapeutical or 
20 prophylactical treatment of atherosclerosis by means of passive immunization. 
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ABSTRACT 

The present invention relates to passive Immunization for treating or preventing 
atherosclerosis using a a recombinant human antibody directed towards at least one 
oxidized fragment of apollpoprotein B in the manufacture of a pharmaceutical 
5 composition for therapeutical or prophylactica! treatment of atherosclerosis by means of 
passive immunization, as well as method for preparing such antibodies, and a method 
for treating a mammal, preferably a human using such an antibody to provide for 
passive immunization. 
(FIG. 1A) 
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ELISA results from screen II on LDL of IEI scFv clones 
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ELISA results from screen II on LDL of KTT scFv clones 
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FIG. 1C 



ELISA results from screen II on peptides of KTT scFv clones 
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titration of scFv on MDA modified LDL and non-modified 



Dose response ELISA for scFv IEI-A8 
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Dose response ELISA for scFv EI-D8 
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Dose response ELISA for scFv KTT-D6 
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FIG. 3 

DNA sequences of the variable regions in the six scFv that bind MDA modified ApoB-100 
5 peptides. 

XEIA8 

Variable heavy region (V H ) 

10 gaggtgcagctgttggagtctgggggaggrttggtacagcctggggggtccrt^ 
cttcaataacgcctggatgagctgggtcajccaggctccagggaaggggrt^ 
agttacatatactacgcagactcagtgaagggccgattcaccatctccagagacaattccaagaacacgctgte 
gaacagcctgagagccgaggacactgccgtgtattectgtgcgagagtM^ 
ctcctggggccagggtacactggtcaccgtgagcagc 

15 

Variable light region (V t ) 

cagtctgtgctgactcagccaccctcagcgtetgggacccccgggcagagg 
eattgggaataattatgtatcctggtatcagcagctcccaggaacggrc^ 
ctcaggggtccctgaa:gat*ctttggc*cc^ 
20 ggagattattartgtgcagcatgggatgacagcrtgaatggtcattgggtgrtcggc^gaggaaccaagctgacggtc^ 
ggt 



25 



40 



IEI-E3 



Variable heavy region (V H ) 

gaggtgcagctgttggagtctgggggaggcttggtawgcrtggggggtccctgagart^ 
cttcagtgactactacatgagctgggtccgccaggctcccgggaaggggctggagtgggtatcgggtgttagttgga 
agtaggacgcactatgcaga<^ctgtgaagggccgattcaccatctccagagacaattccaagaacacgctgtatctgcaaat 
3 0 gaacagcrtgagagccgaggacactgccgtgtattartgtgcgagagcggctaggtactc^ 
gtctggggccaaggtacactggtcaccgtgagcagc 

Variable light region (V L ) 

cagtrtgtgctgactcagcceccrtcagcgtrtgggacccccggg 
35 catcggaaataatgctgtaaactggtatcagcagctcccaggaacggcc^^ 
ccttcaggggtccrtgaccgattctctggctccaagtctggra^ 

gaggctgattattactgtcagacctggggcactggcc^gggggtattcggcggaggaaocaagctgacggtcctagg^ 



IEI-G8 



Variable heavy region (V H ) 

gaggtgcagctgttggagtctgggggaggcttggtacagcctggggggtccctgagatf^ 
ctttagtagctattggatgagctgggtccgccaggctccagggaaggggctggagtgggtctcaa 
gtaggacatactacgcagactccgtgcagggccggttcaccatctccagag 
-as aacagcctgagagccgaggacactgccgtgtattactgtgcgagattggtctcrt^ 
ggggccaaggtacactggtcaccgtgagcagc 

Variable light region (VJ 

cagtctgtgctgactcagccaccctcagcgtttgggaccccc^ 
so atcggaagtaattatgtatcctggtatcagcagctcccaggaacggcccccaaart^ 
tcaggggtccctgacc£attctctggctccaagto 

gctgaUaUactgtgcagcatgggatgacagcctgagtggttgggtgttcggcggaggaacx^agctgacggtcctaggt 
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Variable heavy region (V H ) 

gaggtgCTgctgttggagtctgggggaggcttggtacaga^9999^ 
s cttcagtaacgcctggatgagctgggtccgccaggttccagggaaggggctggagtgggtctcaactcttggtggtagtggt 
ggtggtagcacatactacgcagactccgtgaagggccggttcaccatctccagagac^attccaagaacacgctgte 
aaatgaacagcctgagagccgaggacactgccgtgtattactgtgtigaagttaggggggcgatcccgatatgggcggtggc 
cccgccaatttgactactggggccaaggtacactggtcaccgtgagcagc 

10 Variable light region CVJ 

cagtrtgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcacratctcctgctctggaagcagrt 

cattggaaataactatgtatcaggtatcagcagctcccaggaacggcccccaaaacctcatctatagtaataatcagcggcc 

ctcaggggtccctgaargattctctggctccaagtctggcac^ 

ggctgattattactgtgcagcatgggatgacagcctgagtcattggctgttcggcggaggaaccaagctgac^gtcctaggt 



15 



KTT-D6 



Variable heavy region (V M ) 
20 gaggtgcagctgttggagtctgggggaggmggtacagcctggggggtccctgaga^ 
cttCTgtgactactacatgagctggata^ccaggrtcra^ 
ggtagttcctactacgcagactccgtgaggggccggttcaccatrtccag^^ 
gaacagcrtgagagccgaggacactgccgtgtettactgtgcga 
ttgactactggggccagggtacactggtcaccgtgagcagc 

25 

Variable light region (V L ) 

Cagtctgtgctgatfcagccaccrtcagcgtctgggacccccgggca^ 
cattgggaataattatgtatcrtggtatcagcagctccxaggaacggca^ 
ctcaggggtccctgaccgattctctggctccaagtctggcac^ 
30 ggctgattattactgtgcaacctgggatgacagcctgaatggttggg^ 

KTT-BB 

35 Variable heavy region (V N ) 

gaggtgcagrtgttggagtctgggggaggcttggtacagcctggggggtccctgagaclrtcctgtgcagcctrt^ 
ctttagcagctatgccatgagctgggtccgccaggctccagggaaggggctggagtgggtctcatccatto 
gtttcatttactacgcagactcaatgaagggccgcctcac^ 
acagcctgagagccgaggacactgccgtgtattactgtacgaggctcc^^ 

4 o ggccaaggtacactggtcaccgtgagcagc 

Variable light region (V L ) 

cagtctgtgctgactcagccaccctcagcgtctgggatt^^ 

cattggcggtgagtrtgtatcctggtatcagcagctcccaggaacggcccccaaactcctcatcte 

45 ctcaggggtccc^accgattctctggctccaagtc^ 

ggctgattattactgtgcagcatgggatgacagcctgaatggttgggtgttcggcggaggaaccaagctgacggtcctaggt 
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ELISA results of IgO binding to LDL 















1 

— 


—I 








I i 


I — I 


1 


— I 




I ,j, i 


L 1 , S3 



B native LI 
0 MDA-LD 



IEI-A8 IEI-D8 IEI-E3 IEK38 KTT-B8 KTT-D6 IgG clone 



This graph shows the result from 25 ng purified IgG detected with rabbit-anti-Human 
IgG-HRP (DAKO P214) and luminescence at 700nm. The plate was coated with 0.5 \ig 
LDL/well. 
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5 Variable heavy region (V s ) 

gaggtgcagctgttggagtctgggggaggcttggcacagcccggggggtooctgagactcncctgtgcagcctct: 
ggattcacottaaataacgactggatgagctgggtccgccaggctccagggaaggggctggagtgggtctcatcc 
atcagtagtagtagtagttacatatactacgcagactcagtgaagggccgattcaccatctccagagacaattcc 
aagaacacgctgtacctgcaaatgaacagcctgagagccgaggacactgccgtgtattactgcgcgagagtcagt 
10 aggtactactacggaccatctttctactttgactcctggggccagggtacactggccaccgtigagcagG 

S8Q. ZD. NO* 2 

ZSZA8 

15 

variable light region (VJ 

cagtictgtigctgactcagccacccccagcgcctgggacccccgggcagagggtcaccatctcctgctccggaagc 
aggtccaacattgggaataatcatgtatcccggtatcagcagcrcccaggaacggcccocaaacccctcacctat 
ggcaacaacaatcggccctcaggggtccctgaccgaccctctggctccaagcccggcacctcagcctccctggcc 
20 atcagtgggccccggtccgaggatgaggctgattattactgtgcagcatgggatgacagcctgaatiggtcattgg 
gtgttcggcggaggaaccaagccgacggccctaggt 



SKQ- ZD- NO* 3 

25 

IEI-E3 

Variable heavy region (V B ) 

gaggtgcagctgttggagtctgggggaggctcggtacagcctggggggtccctgagactctcctgtgcggcctct 
3 0 ggattcaccctcagtgactactacatgagctgggtccgccaggcceccgggaaggggccggagcgggcatcgggt: 
gttagttggaatggcagcaggacgcactatgcagactctgtgaagggccgattcaccatctccagagacaattcc 
aagaacacgctgtatctgcaaacgaacagcccgagagccgaggacactgGcgtgtattactgtgcgagagcggct 
aggtactcctactactactacggtatggacgcccggggecaaggtacactggtcaccgtgagcagc 

35 

SSQ. ZD. NO 8 4 
Z8Z-83 

40 Variable light region (V t ) 

cagtctgtgctgactcagccacccrcagcgcccgggacccccgggcagagggtcaccatctcctgttccggaagc 
agccccaacaccggaaataatgctgtaaactggtatcagcagcccccaggaacggeccccaaacccctcatctat 
gggaatgatcggcggccctcaggggtccctgaccgattctctggctcoaagtctggcacctcagcctccctggcc 
atcagcgggcrccggrccgaggatgaggctgattattactgtcagacctggggcactggccggggggtattcggc 

45 ggaggaaccaagctgacggccctaggt 
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IEI-G8 

S Variable heavy region <V B ) 

3ag9tgcagctgttggagtctgggggaggcttggtacagcctggggggtccctgagactctc 
ctgtgcagcctctggattcacctttagcagctattggatgagctgggtccgccaggctccaa 
ggaaggggctggagtgggtctcaagtatcagtggtagtggtcgtaggacataccacgcagac 
tccgcgcagggccggttcaccatctccagagacaattccaagaacacgctgtatctgcaaat 
gaacagcctgagagccgaggacactgccgtgtattaccgtgcgagattggtctcctatggtt 
cggggagtttcggttctgactactggggccaaggtacactggtcaccgtgagcagc 
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SSQ. ID. NOi 6 
15 IBI-GB 



Variable light region (V t ) 

°^!°!f tgCt9actCa9CCaccctca ^ c 9 tct 999 acco <= c 9ggcagagggtcaccatctc 



20 



itgttctggaagcagctccaatatcggaagtaattatgtatcctggtatcagcagctcccag 
jaaeggcccccaaactcctcatctatggtaactacaatcggccctcaggggtccc 
ttctctggctccaagtctggcacctcagectccctggccatcagtgggctccggt 



25 



30 



SSQ. ID. NOi 7 
IEI-D8 



Variable heavy region <v 8 > 



SSQ. XJ3. HQ. e 
40 IBI-D8 

Variable ligfct region {V L > 
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SSQ. ZD. NOi 9 

KTT-D6 

Variable haavy rogion (V H > 

gaggtgcagctgttggagtctgggggaggcttggtacagcctggggggtccctgagactctc 
ctgcgcagcctccggattcaccttcagtgactactacatgagctggatccgccaggctccag 
ggaaggggctggagtgggtctcaagtatcagtggccgtgggggtagttcctactacgcagac 
tccgtgaggggccggttcaccatctccagagacaattccaagaacacgctgtatctgcaaat 
gaacagcctgagagccgaggacactgccgtgtattactgtgcgagactttcctaeagctatg 
gttacgagggggcctactactttgactactggggccagggtacactggtcaccgtgagcagc 

SKQ, ZD- NO i 10 
JCTT-D6 

Variable light region <V t ) 

cagtctgtgctgactcagccaccctcagcgtctgggaccoccgggcagagggtaaccatotcctgctctggaagc 
agecccaacattgggaataattatgtstcctggtatcagcagcccccaggaacggcccccaaacccctcatctat 
aggaataatcagcggacctaaggggtccccgaccgattctctggctccaagtctggcaccttiagcctccctggcc 
atGagtgggctccggtccgaggacgaggccgattattactgtgaaacctgggatgaeagcctgaatggttgggtg 
ttcggcggaggaaccaagctgacggtcctaggt 



SSQ. ZD. NO t IX 
KTT-B8 

Variable heavy region (V a ) 

Saggtgcagctgttggagtctgggggaggcttggtacagcctggggggtccctgagactctc 
ctgtgcagcctctggattcacccttagcagctatgccatgagctgggtccgccaggctccag 
ggaaggggctggagtggg t ct cat cca 1 1 age agt agtggc cgtt 1 ca 1 1 1 ac t a egcagae 
tcaatgaagggccgcttcaccatctccagagacaattccaagaacacgctgtatctgcaaat: 
gaacagcctgagagccgaggacactgccgtgtattactgtacgaggctccggagagggagct 
accnctgggcttttgatatctggggccaaggtacactggtcaccgtgagcagc 

SBQ, ZD. KOt 12 
KTT-B8 

Variable light region (V v > 

cagcccgcgctgactcagocacGctcagcgtccgggaeecccgggcagagggtcaccatctcctgttotggaagc 
agcrccaacattggcggtgagcccgcatcctggtatcagcagatcccaggaacggcccccaaactcctcatctat 
agtaataatcagcggccctcaggggtccctgaccgattctcrggccccaagtctggcacctcagcccccctggcc 
atcagtgggctccggcccgaggatgaggctgattattactgcgcageatgggatgacageccgaatggttgggtg 
ttcggcggaggaaccaagctgacggtcctaggt 



SEQ. ID. NO: 13 



5VH: 5 '- G GTCTGCA 7TUCG AG GTGCAG CT GTTG GAG 



PROG NR. 448 28.08. '03 09:58 ID^STROfl & GULLIKS&ON IP AB FAX : 463 1 7790640 SIDA 

46317790640 Ink. t Patent- ochreg.i 

52 2003 -08- 2 1 

Huvudfoxan Koti 

SEQ. ZD. NO: 14 

3VH : 5'- GACGTA CGACTCACCTG AGCTCACGGTGACCAG 

5 SEQ. ID. NO: IS 

5VL: S'-GGTGTOCATTCCCAGTCTGTGCTGACTCAG 

SEQ. ID. NO: IS 

3VL: 5'-GA< 
SEQ. ID. NO: 17 

15 S'-ATGGGTGACAATGACATC 

SEQ. ID. NO: 18 

5 '- AAGCTTGCTAGCGTACG 



10 

KCGTACGTTCT ACTCACCTAGGACCGTCAGCTT 



